In interferon-free treatment era, therapeutic regimens and sustained virological response (SVR) rates differ among different hepatitis C virus (HCV) genotypes (GTs) with either interferon-including or interferon-free treatments. The estimated rates of HCV infection in Egypt is around 14.7%, and the predominant HCV GT is GT4, where GT4a, GT4b, GT1 and GT3 represent 63, 30, 6 and 1% of cases, respectively [1] . Recently, the results of treatment with combinations of direct-acting antivirals (DAAs) for HCV GT4 Egyptian patients have been reported [2] [3] [4] [5] [6] . Almost all of these regimens could lead to more than 95% or more than 90% SVR rates, respectively, in the following patients: ''easy-to-treat'' patients who were treatment-naïve and did not have cirrhosis but had compensated liver biochemical parameters or ''difficult-to-treat'' patients who had previously failed interferon therapy with or without DAAs or an interferon-free combination, regardless of fibrosis stage, and had cirrhosis.
Daclatasvir (DCV) is a pangenotypic nonstructural protein 5A (NS5A) inhibitor [7] . Sofosbuvir (SOF) is a nucleoside inhibitor of HCV NS5B with pangenotypic potency [8] . The combination of SOF/DCV with or without ribavirin makes up one of the pangenotypic regimens.
Shiha et al. [2] investigated the efficacy and safety of 12 or 24 weeks of 400 mg/day SOF plus 60 mg/day DCV, with or without 800-1000 mg/day ribavirin, in HCV GT4 Egyptian patients. Although this was an open-label observational study, it includes a total 1168 patients: 385 patients with cirrhosis and 1063 treatment-naïve patients [2] . The authors observed rates of 96 and 93% SVR at 12 weeks (SVR12), respectively, with 12-and 24-week combinations of SOF/DCV with or without ribavirin, both in naïve and treatment-experienced patients with or without cirrhosis.
Shiha et al. [2] demonstrated that combinations of SOF/ DCV with or without ribavirin for 12 or 24 weeks was effective and safe for chronic HCV GT4 ''real-world'' patients. SVR rates were higher for patients with no cirrhosis although APASL, AASLD or EASL HCV guidelines do not recommend SOF/DCV for HCV GT4 patients without cirrhosis [8] [9] [10] . SVR rates for the combination of SOF/DCV were almost similar to those for the combination of the HCV NS5A inhibitor ledipasvir (LDV)/SOF with or without ribavirin for HCV GT4 [2] , demonstrating a SVR12 of 98% in treatment-naïve patients and 94-98% in treatment-experienced patients [5] . The presence of cirrhosis was associated with lower SVR12 rates in all treatment groups [2] . The authors also observed that the addition of ribavirin to the 24-week combination of SOF/ DCV was associated with a significant increase in the SVR12 rate in the treatment-experienced group [2] , supporting APASL recommendation [8] , although the mechanism of action of ribavirin remain unknown [11] . During SOF/DCV treatment, the most common adverse events were insomnia, fatigue, headache, anemia and cough, and no treatment-related serious adverse events were observed [2] .
Abdel-Moneim et al. [3] also analyzed data from a large cohort of 946 HCV GT4 Egyptian patients treated with a 12-week combination of SOF/DCV with or without ribavirin. HCV GT4a, GT4 m, GT4n, and GT4o showed rates of 76, 5, 7 and 12%, and IL28B GTs CC, CT and TT of 19, 54 and 27%, respectively. According to the FIB-4 score, the authors defined a FIB-4 score\ 1.45 and a FIB-4 score [ 3.25 as F0-F1 (none or mild fibrosis) and F3-F4 (advanced fibrosis or cirrhosis), respectively. A total of 111 patients (12%) had advanced fibrosis or cirrhosis [3] . The patients were classified into two groups: the ''easy-to-treat'' 758 patients and the ''difficult-to-treat'' 188 patients. The ''difficult-to-treat'' group included all 111 patients with advanced fibrosis or cirrhosis, as well as all 99 treatmentexperienced patients (including 77 non-cirrhotic patients): interferon-a/ribavirin, 16; SOF/interferon-a/ribavirin, 32; or SOF/simeprevir (SMV), 51 [3] . The ''difficult-to-treat'' or ''easy-to-treat'' group, respectively, was treated with a dual therapy of SOF/DCV with or without ribavirin daily for 12 weeks. SVR12 rates were achieved by 92% (173/ 188) and 95% (718/758) of patients in the ''difficult-totreat'' and ''easy-to-treat'' groups, respectively. The main adverse events during and after 12 weeks of treatments were fatigues, asthenia, headache, gastrointestinal trouble, nausea and dyspnea. Serious adverse events were reported in seven patients (hospitalized due to four abdominal troubles and three anemia), and no cases of death or discontinuation were reported due to serious adverse events [3] .
The authors also performed a resistance analysis in four relapsers, demonstrating, in two of four patients, a preexistence of the HCV NS5A-L28 M or NS5A-L30R polymorphism in association with DCV resistance at baseline and at the time of relapse, as well as no HCV NS5B-S282T variants in association with SOF resistance. Examination of baseline resistance-associated substitutions may be helpful to treat higher-risk groups like decompensated cirrhosis and treatment failures. These researchers concluded that the 12-week combination of SOF/DCV with or without ribavirin could achieve higher SVR rates with fewer adverse events in HCV GT4 Egyptian patients [3] .
This study [3] also demonstrated that combinations of SOF/DCV with or without ribavirin for 12 or 24 weeks was effective and safe for chronic HCV GT4 ''real-world'' patients and supported that this regimen is one of the better options for patients with HCV GT4 infection and advanced liver disease [8] . The excellent SVR rates achieved by SOF/DCV [2, 3] have been prompting HCV eradication campaigns in Egypt.
Beginning in November 2015, generic SOF/DCV with or without ribavirin became the main therapy in the national program of Egypt due to cost-savings of more than 80% of the reduced cost of brand medications that were being used in the program [4] . Generic SOF/DCV with or without ribavirin could lead to higher SVR rates (95 or 95%, respectively). In general, generic SOF/DCV, LDV/ SOF, or SOF/ribavirin showed excellent SVR rates [4] . In Egypt, generic versions of SOF/DCV have also played a role in the eradication of HCV GT4.
Both hypothyroidism and thyroid autoimmunity are more common in patients with chronic HCV infection [12] . Eletreby et al. [13] reported that 21% (2833/13402) of HCV GT4 patients had an elevated thyroid-stimulating hormone (TSH) level [ 4.5 mIU/L (hypothyroidism) and 3.5% (466/13402) a low TSH level \ 0.4 mIU/L (hyperthyroidism). A more advanced age and female gender were the only significant predictors of hypothyroidism by multivariate analysis. Interferon-a was associated with the development of thyroid autoimmunity and/or thyroid dysfunction in 5-12% of patients with chronic hepatitis C, usually by unmasking subclinical abnormalities [12] . Pretreatment TSH did not affect SVR rates after DAA treatment including SOF/DCV with or without ribavirin [6, 13] . Moreover, thyroid dysfunction was improved in 80% of HCV GT4 patients with thyroid dysfunction who were being treated with DAAs [13] .
AASLD and EASL HCV guidelines recommend pangenotypic regimens including HCV NS5A inhibitor velpatasvir or alternative regimen including HCV NS3/4A inhibitor grazoprevir/HCV NS5A inhibitor elbasvir in HCV GT4 patients [9, 10] . Of course, these new regimens play an important role in treatment for special population such as patients with DAA-treatment failure. Generic SOF/ DCV preparations seem to be enough for treatment-naïve HCV GT4 Egyptian patients to be cured as SVR rates are higher with generic SOF/DCV preparations.
Once identified, HCV RNA-positive individuals should be linked to the treatment of SOF/DCV. After HCV RNA should be examined at week 24 after the end of treatment to confirm SVR, patients with SOF/DCV treatment failure may need alternative options. Nationwide treatment strategies using SOF/DCV with reduced cost may be useful for the eradication of HCV from Egypt.
In conclusion, the 12-week combination of SOF/DCV could result in higher SVR rates in HCV GT4 patients. In HCV GT4 patients with advanced liver fibrosis, the 24-week combination of SOF/DCV with ribavirin might also be useful. We should also focus on the generic versions of SOF/DCV. Furthermore, thyroid dysfunction was observed in 25% of HCV GT4-infected patients. However, interferon-free regimens including SOF/DCV with or without ribavirin, did not affect thyroid function or improve thyroid dysfunction. Attention should be paid to the long-term effects of interferon-free combinations of DAAs on thyroid function in clinical practice.
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